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Abstract of JP11228942 

PROBLEM TO BE SOLVED: To obtain a water-repellent fluid which can form a water-repellent film having 
high strengths, high adhesive properties, durability, and abrasion resistance by controlling the degree of 
polycondensation of a fluoroalkylated silane compd. as a water-repellent agent and by causing the 
fluoroalkylated silane compd. in the water-repellent fluid to at least contain a dimer and a trimer. SOLUTION: 
Pref., at least a dimer and a trimer are formed in the water- repellent fluid by controlling the dehydration time in 
the polycondensation after the hydrolysis of starting materials comprising a fluoroalkylated silane compd., a 
diluting solvent, and an acidic water soln. Pref., the ratio (&eta ) of the trimer to the dimer in the polymer is 
0.06-0.5. The polymer in the fluid may comprise a monomer, a dimer, a trimer, and a tetramer and higher and 
pref. comprises at least 60 wt.% monomer, 1-25 dimer, 0.06-12.5 wt.% trimer, and up to 5 wt.% tetramer 
and higher. 
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* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the water-repellent liquid characterized by coming to contain the polymer with which the fluoro 
alkyi group content silane compound in water-repellent liquid consists of a dimer and a trimer at least in the 
water-repellent liquid used for applying to a base material front face the water-repellent liquid which makes an 
active principle a fluoro alkyI group content silane compound, fixing this fluoro alkyI group on a base material 
front face, and forming a water-repellent coat. 

[Claim 2] Water-repellent liquid according to claim 1 characterized by being [ of the trimer to the dimer in a 
polymer ] 0.06-0.5 comparatively (eta= trimer / dimer). 

[Claim 3] Water-repellent liquid according to claim 1 to 2 with which a dimer is characterized by the formation 
rate of the polymer in water-repellent liquid being [1 - 25 % of the weight and a trimer ] 0.06 - 12.5 % of the 
weight. 

[Claim 4] Water-repellent liquid according to claim 1 to 3 characterized by being what the polymer in water- 
repellent liquid becomes from a monomer, a dimer, a trimer, and more than a tetramer. 

[Claim 5] Water-repellent liquid according to claim 1 to 4 with which a monomer is characterized by 1 - 25 % of 
the weight and a trimer being [ the formation rate of the polymer in water-repellent liquid / 0.06 - 1 2.5 % of the 
weight and more than a tetramer ] 5 or less % of the weight for 60 % of the weight or more and a dimer. 
[Claim 6] Water-repellent liquid is water-repellent liquid according to claim 1 to 5 characterized by hydrolyzing 
and carrying out condensation polymerization and becoming about a fluoro alkyI group content silane compound. 
[Claim 7] Water-repellent liquid according to claim 1 to 6 with which the content of the fluoro alkyI group 
content silane compound in water-repellent liquid is characterized by being 2 - 20 % of the weight. 
[Claim 8] The manufacture approach of the water-repellent coat characterized by consisting of a hardening 
process which fixes the fluoro alkyI group subsequently to this water-repellent liquid contained [ liquid / 
hydrolysis and / which carry out condensation polymerization and it comes to prepare / water-repellent ] with 
the process applied to a base material front face in the solution which makes an active principle a fluoro alkyI 
^oup content silane compound on this base material front face, and forms a water-repellent coat. 
[Claim 9] The manufacture approach of the water-repellent coat according to claim 8 characterized by making it 
:;ome at least into water-repellent liquid by controlling the dehydration time amount at the time of carrying out 
condensation polymerization after hydrolyzing a fluoro alkyI group content silane compound, a dilution solvent, 
and the start raw material that consists of aqueous acids to form a dimer and a trimer. 

.Claim 10] The manufacture approach of the water-repellent coat according to claim 8 to 9 characterized by 
jsing solvents other than the alcohol equivalent to the class of alkoxy group in the alkoxy group content silane 
t^ompound of water repellent as a dilution solvent [claim 11] The manufacture approach of the water-repellent 
3oat according to claim 8 to 10 which a base material is glass and is characterized by applying water-repellent 
iquid to the glass front face which reformed the front face by carrying out polishing and acid treatment. 
.Claim 12] The manufacture approach of the water-repellent coat according to claim 8 to 11 characterized by 
Deing the fire making-side of a glass substrate by which a base material front face is manufactured by the top 
>ide or the roll-out method of a glass substrate manufactured with a float glass process. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention offers the manufacture approach of the mirrors the various aperture 
material the object for construction, the object for automobiles, the object for vessels, for aircrafts, etc., the 
object for bathrooms, for automobiles, etc., the water-repellent liquid which can be used for the various 
transparence goods of various fields, such as industrial use, etc. further in addition to this, and a water-repellent 
coat about the manufacture approach of the water-repellent liquid for forming a water-repellent coat in front 
Faces, such as a glass substrate, and a water-repellent coat. 
[0002] 

[Description of the Prior Art] Recently, it has more excellent endurance and water repellence. and a transparent 
iwater-repellent coat which maintains the outstanding water-repellent engine performance for a long time has 
been desired. In order to reply to these needs, it is necessary to consider as a water-repellent base material 
equipped with the water-repellent thin film which has high abrasion resistance (traverse-proof nature), for 
sxample. 

[0003] Then, invention indicated to Japanese Patent Application No. No. (JP,9-132433,A) 294106 [ seven to ] 
For which these people already applied By forming in a glass front face the base film which has the unique and 
detailed toothing-like surface fr-ont face controlled by high specific surface area which was excellent in a high 
nechanical strength and endurance with the high degree of hardness, and forming the water-repellent film which 
covers this base film The deposit efficiency and adhesion of this water-repellent film are raised, and light-fast 
ability is made to improve further. 

i0004] Moreover, invention indicated to Japanese Patent Application No. No. (JP.9-309746,A) 131595 [ eight to ] 
For which these people already applied It is supposed that a water-repellent membrane layer is formed in a glass 
substrate front face (detailed concave convex glass substrate front face which gave the crack of the shape of a 
•nuscle which has directivity depending on the case) in the condition that the temperature of a glass substrate is 
n about 90-200 degrees C in case the water-repellent film is formed on the surface of a glass substrate. 
A^eatherability, abrasion resistance, the water-repellent engine performance which resembled abrasion-proof 
nature and endurance markedly, and was excellent in them is demonstrated. 

.0005] To JP,3-247537,A, moreover, as the manufacture approach of water-repellent glass The head end 
process which performs polish washing for the fr-ont face of a glass substrate using abrasive powder. The 
spreading process which applies to the glass substrate by which the silicon system water repellent which 
Dermuted the hydrogen of the alkyi group of the poly dialkyi siloxane by the fluorine atom 5% or more was 
^retreated, and forms the spreading film. The approach of becoming is indicated, the hardening process which is 
nade to harden this spreading film, sticks to a glass substrate, and forms the water-repellent hardening coat 
/vhose thickness is 0.1-2 micrometers — since — by this head end process A water-repellent paint film reacts 
vith the silanol group which exists in a glass front face first, and forms an adhesion coat, and advancing 
lardening to the surface thickness direction subsequently is indicated by by carrying out polish washing using 
detailed abrasive powder, such as an alumina and cerium oxide (1 micrometer or less). 
10006] Moreover, the water-repellent oil repellent agent on the front face of glass is indicated by JP,58- 
I22979,A and JP,58-1 29082,A, washing and an acetone wash to them, the glass plate (soda lime glass) dried 
ifter being immersed in the solution of hydrochloric acid 1% is prepared for them, a water-repellent oil repellent 
igent solvent solution [ finishing / preparation ] is applied to a front face by the applicator, and having 
)erformed curing is indicated for 120 degrees C or 160 degrees C, and 20 minutes among 100% relative humidity. 

:0007] 

'Problem(s) to be Solved by the Invention] Water-repellent glass which it is as complicated as the film 
configuration of the two-layer structure of the unique base film and the water-repellent film although the water- 
epellent glass of a Japanese Patent Application No. [ which was mentioned above / for which these people 
lave already applied / No. 294106 / seven to ] publication can fully reply to the needs mentioned above, and is 



sirliple and simple monolayer, and has high performance more, for example is also Just going to desire. 
[0008] Moreover, although water-repellent glass given in Japanese Patent Application No. No. 131595 [ eight to ] 
For which these people already applied is water-repellent glass which has engine performance which the engine 
performance improves by monolayer and approaches with said water-repellent glass, it has the workability at the 
time of manufacture, and the case where it is hard to be said that especially the handling is simple enough and 
that it is efficient. 

[0009] Moreover, with pretreatment which grinds the glass substrate front face in the manufacture approach of 
lA^ater-repellent glass given in JP,3-247537,A, although improvement is found about abrasion resistance, it is 
hard to tell a satisfying enough thing to long-term stability. 

LOOlO] Moreover, it is hard to call it what it can be satisfied with wear-resistant long-term stability of enough 
Ike [ pretreatment by washing and the hydrochloric acid which are indicated by the water-repellent oil repellent 
agent on the front face of glass given in JP.58-122979,A or JP,58-129082,A ] the above. 
.001 1] that is , in what the thing in which a substrate film be make to form in order to raise endurance ability 
::onventionally require complicated management conditions and a complicated process , have become a cost 
r^uantity , and do not have a substrate film on the other hand , as long as the reactivity on a water repellent 
component and the front face of glass be generally inadequate and the water-repellent liquid which only diluted 
or hydrolyzed the fluoro alkyi group content silane compound be used , the satisfied endurance be acquired . 
:0012] 

[Means for Solving the Problem] this invention is made in view of the technical problem which the former 
•equires, extent of the condensation polymerization of a fluoro alkyI group content silane compound is controlled, 
and the water-repellent coat obtained with the water-repellent liquid containing the degree of polymerization 
/vhich a fluoro alkyI group content silane compound becomes from a dimer and a trimer at least has the abrasion 
'esistance (traverse-proof nature) which was markedly alike and was excellent. This water-repellent coat is a 
iigh degree of hardness and high adhesion, has endurance and abrasion resistance, and can maintain the water- 
'epellent engine performance which was excellent in the long run. 

i0013] That is, as for this water-repellent liquid, in the water-repellent liquid used for this invention applying to a 
)ase material front face the water-repellent liquid which makes an active principle a fluoro alkyI group content 
silane compound, fixing this fluoro alkyI group on a base material front face, and forming a water-repellent coat, 
t is desirable hydrolysis and to carry out condensation polymerization of the fluoro alkyI group content silane 
compound about the water-repellent liquid with which the fluoro alkyI group content silane compound in water- 
epellent liquid comes to contain the polymer which consists of a dimer and a trimer at least. 
!0014] In addition, it is desirable that it is [ of the trimer to the dimer in a polymer ] 0.06-0.5 comparatively (eta= 
rimer / dimer). and a dimer is [ a trimer ] still better [ the formation rate of this polymer ] to make it be 0.06 - 
12.5 % of the weight one to 25% of the weight. 

.0015] Moreover, the polymer in water-repellent liquid may consist of a monomer, a dimer, a trimer, and more 
:han a tetramer, and it is desirable that 1 - 25 % of the weight and a trimer are [ the formation rate / a 
nonomer / 0.06 - 1 2.5 % of the weight and more than a tetramer ] 5 or less % of the weight for 60 % of the 
veight or more and a dimer. 

!0016] Moreover, it is desirable that the content of the fluoro alkyI group content silane compound in water- 
epellent liquid is 20 or less % of the weight 2 % of the weight or more. Moreover, this invention relates to the 
nanufacture approach of the water-repellent coat which consists of a hardening process which fixes the fluoro 
ilkyi group subsequently to this water-repellent liquid contained [ liquid / hydrolysis and / which carry out 
condensation polymerization and it comes to prepare / water-repellent ] with the process applied to a base 
naterial front face in the solution which makes an active principle a fluoro alkyI group content silane compound 
)n this base material front face, and forms a water-repellent coat. 

001 7] In addition, after hydrolyzing a fluoro alkyI group content silane compound, a dilution solvent, and the 
itart raw material that consists of aqueous acids, it is desirable by controlling the dehydration time amount at 
he time of carrying out condensation polymerization to make a dimer and a trimer form at least into water- 
epellent liquid. 

0018] Moreover, it is desirable to use solvents other than the alcohol equivalent to the class of alkoxy group in 
he alkoxy group content silane compound of water repellent as a dilution solvent. Furthermore, when a base 
naterial is glass, it is desirable by carrying out polishing and acid treatment for a glass substrate front face to 
ipply water-repellent liquid to the field which reformed the front face. 

0019] As for the field which forms a water-repellent membrane layer, it is desirable that it is the fire making- 
ide manufactured by the top side or the roll-out method of glass manufactured with a float glass process 
urther again, and water-repellent liquid can also be applied to the glass fi^ont face which reformed the front face 
ly carrying out polishing and acid treatment. 
0020] 

Embodiment of the Invention] After the water-repellent liquid which forms the high endurance water repellence 



c6at of this invention carries out specified quantity mixing of the water repellent which consists of a fluoro alky! 
• group content silane compound, the solvent for dilution, and the aqueous acids as a catalyst, predetermined time 
churning of it can be carried out. it can make a hydrolysis reaction able to end, subsequently to this solution can 
add a dehydrating agent, and can obtain it by performing and carrying out condensation polymerization of the 
indirect desulfurization water treatment at the time of predetermined. 

[0021] As the above-mentioned start raw material, they are a fluoro alkyi alkoxysilane system compound or a 
fluoro alkyI halogenation silane system compound as water repellent. As the compound for example, 
CF3CH2CH2Si (OR)3 CF3(CF2)5CH2CH2Si (OR)3 CF3(CF2)5CH2CH2SiR (0R)2 CF3(CF2)7CH2CH2Si (0R)3 
CF3(CF2)7CH2CH2SiR (OR)2 and CF3CH2CH2SiCI3 CF3(CF2)5CH2CH2SiCI3 CF3(CF2)5CH2CH2SiRCI2 CF3 
CCF2)7CH2CH2SiCI3 and CF3(CF2)7CH2CH2SiRCI2 grade can be used In addition, R in the above-mentioned 
chemical formula shows CH3, C2H5. and C3H7. 

[0022] Moreover, as a diluent solvent, carbon numbers other than isopropyl alcohol (it abbreviates to "i-PA" 
hereafter), such as a methanol and ethanol. may be five or less lower alcohol solvents, and the alcohol which can 
use ether and ketones in addition to alcohol, and becomes considering isopropyl alcohol as a principal 
component especially has them as a diluent solvent in preparation of a coating solution. [ desirable ] 
[0023] Moreover, 0.01 Ns or more of organic acids, such as inorganic acids, such as a nitric acid of about [ 0.1 N- 
13N ] concentration, a hydrochloric acid, and a sulfuric acid, or an acetic acid, and a citric acid, can be 
preferably used for the aqueous acids as a catalyst. 

[0024] In addition, a water-repellent:dilution solvent: At a weight rate, although the range of aqueous acids of 
1:5-40:0.09-1.0 is desirable, they are not limited to these range. Next, hydrolysis and the condensation 
polymerization reaction of a fluoro alkyI group content silane compound are explained. 

[0025] (1) As shown in a degree type, under an acid catalyst, the hydrolysis reaction fluoro (alkyI Rf) radical 
content silane compound (a degree type is the example of an alkoxysilane compound) reacts with water, and is 
hydrolyzed comparatively easily. In addition, about a hydrolysis reaction, although the time amount for about 1 20 
minutes is preferably required about about 90 minutes to obtain the conclusion of a hydrolysis reaction (stirring), 
it is not limited to this. 
[0026] 
[Formula 1] 

Rf-Si(0CH3)3 + 3H2O Rf-Si(OH), 4 3MeOH 

[0027] In addition, the condensation polymerization reaction of the hydrolyzate in the above-mentioned reaction 
has very late water repellent concentration compared with many of other alkoxysilane compounds (for example, 
a tetra-ethoxy silane, methyl triethoxysilane, etc.) at about 20% or less, and many are monomers and it is hard to 
;el them. 

[0028] a dehydration condensation polymerization reaction [ like the silanol group on the front face of glass (- 
SiOH), and a degree type ] whose hydrolyzate (monomer) of the fluoro alkyI group content silane compound 
'FAS) obtained by the upper type is — carrying out — a glass substrate top — immobilization — or it changes a 
high polymer (probably child). 

[0029] However, by the dimension height and integrity of a fluoro alkyI (Rf). radical, an FAS condensation 
Dolymerization reaction cannot progress easily and a monomer will react with a glass base material alternatively 
fundamentally. As for this, the inclination is so strong that Rf radical becomes long-chain. 
!0030] ** A reaction with glass [0031] 
.Formula 2] 

^ f-S i {OH) 3 4 HO-S I ^ R l-Si -0-S r + n H2O (n=l 3) 



5;\S« ^ <0 Rf S O H « 

i0032] (2) Polymerization degree increases by the reaction reaction FAS [ condensation polymerization reaction 
►*FAS ]. 

;0033] - Dimerization [0034] 
[Formula 3] 



R f R f 

. . I I 

Rf-SI(OH), 4 {0H)3Si-Rf HO-Si-O-Si-OH + H2O 

matt I I 

OH OH 

[0035] - 3 quantification [0036] 
[Formula 4] 

R f R f R f R f R f 

II III 
10-Si-O-S j-OH +(0H)3Sj-Rf -> HO-S i -0-S i -0-S i -OH +HzO 
I i III 

OH OH OH OH OH 

IOO37] In addition, the content moisture content in water-repellent liquid usually has desirable about 4000 ppm 
or less, and it is measuring and asking for measurement of the moisture content by using for example, curi 
Fischer coulometric titration. 

!0038] In addition, as a dehydrating agent, although silica gel, permutite, an activated alumina, etc. can be used, it 
does not limit to this. Moreover, this invention is not especially limited, when carrying out condensation 
3olymerization after the conclusion of hydrolysis, or when condensation polymerization begins in the middle of 
lydrolysis. 

i0039] If it is ingredients, such as glass with which active hydrogen, such as a hydroxyl group (- OH), is 
i^ontained on the front face, plastics, and ceramics, as a base material, when anything can be used and active 
lydrogen is not included on a front face, what introduced the hydroxyl group into the base material front face by 
Diasma treatment or corona treatment can be applied. 

[0040] As a glass base material which is one of the typical base materials Sheet glass with the transparency of 
■ninerals, such as glass manufactured by the float glass or the roll-out method usually used for the structural 
/vindowpane, the windowpane for automobiles, etc., is desirable. It is not what is limited to combination with 
^olorlessness or coloring and its class or a color tone, and other functional film, especially a configuration, etc. 
-urthermore as bending sheet glass, of course, it is various tempered glass and on-the-strength rise glass, and 
NhWe being able to use it with a plate or the veneer, it can be used also as multiple glass or laminated glass. 
\1oreover, a coat may form membranes to both sides of a glass substrate. 

"0041] Furthermore, the conditions which apply water-repellent liquid on the front face of a glass substrate are 
lot limited to these, although ambient atmosphere humidity of extent is usually desirable more than below about 
75%RH15%RH. 

'0042] Furthermore, although it is clearly different in the top side and bottom side of this glass in the case of a 
loat glass, and it is desirable to carry out a coat to the top side which is a fire-polishing side of a float glass and 
t is desirable about the surface state of a glass substrate to cover to the fire-polishing side which does not 
louch a conveyance roll etc. also about the glass similarly manufactured by the roll-out method, it can cover 
ilso with a bottom side or a non-fire-polishing side depending on the case. 

0043] If surface treatment is carried out by carrying out polishing processing beforehand and carrying out acid 
reatment of the front face of the glass substrate which applies water-repellent liquid, the reinforcement of a 
;oat etc. increases, and although it is desirable, as the approach is the following, it will be performed. 
0044] The Flo-toga lath top side with little mixing of tin to the polishing processing for the surface treatment of 
1 glass substrate. Roll-out glass sides or these bending, a tempered glass side, etc. Detailed fine particles which 
jse inorganic metallic oxides, such as cerium oxide (Seria). an aluminum oxide (alumina), or/and oxidation silicon, 
IS a principal component (mean particle diameter about 5 micrometers or less) It is changing suitably the class 
)f fine particles used in respect of polishing of a brush, sponge, or cloth by wet or dry type, the quality of the 
naterial of the particle size and a polishing side, contact pressure with a glass substrate, etc. using the surface 
ibrasives which is about 1 micrometer or less preferably. It is desirable to polish controlling the surface crack 
condition and polishing condition of said glass substrate side. 

'0045] This glass side that carried out polish processing Subsequently, an inorganic acid or acetic acids, such as 
I hydrochloric acid, a sulfuric acid, and a nitric acid. Organic acids, such as a formic acid or oxalic acid, by for 
example, the thing which the temperature of acid-treatment liquid does for acid treatment under 5 degrees C - 
'0 degrees 0 or less and the conditions not more than processing-time 10 second -10 minute, using the acid- 
reatment liquid which becomes in the water solution which carried out addition adjustment so that it might be 
;et to 4 or less concentration of pH The extract of the sodium ion on the front face of glass and cutting of 



siloxane association which carried out polishing processing shall generate a silanol group efficiently, and this 
silanol group shall contribute to immobilization of a water-repellent fluoro alkyi group in a water-repellent finish 
of a back process. 

[0046] In addition, although carried out by being immersed into an acid solution, to others, especially if acid 
treatment is approaches by which dip coating, an EQC, or the approximated acid-treatment effectiveness is 
acquired, such as a spray method and a Floe process, it is not limited, and can be adopted. 
[0047] Furthermore, as a film attachment method to a glass substrate, a known spreading means, the various 
applying methods these people made [ the methods etc. ] the application proposal further, such as hand coating 
[the rubbing method), the nozzle flow coat method, a dipping method, a spray method, the liver skorts method, 
the flexo method, print processes, the flow coat method or spin coat methods, and those concomitant use, can 
adopt suitably. Moreover, it is desirable to perform desiccation for 1 minute thru/or for 60 minutes and curing, 
and to form membranes as conditions for membrane formation, for example below 80 degrees C or more 350 
degrees C. 
:0048] 

.Function] This invention makes the hydrolysis reaction of water-repellent liquid end more completely, and 
adjusts a content moisture content using a dehydrating agent etc. after that. By raising whenever [ condensation 
Dolymerization ], considering as the water-repellent liquid controlled to form a dimer and a trimer at least, 
covering with the bottom of the controlled covering environment on a base material front face, and forming a 
:hin film The efficiency of the reactivity on a water repellent component and the front face of a base material is 
ncreased, and it becomes possible to optimize a fluoro alkyI group's per unit area of base material existence 
ijonsistency. it has the abrasion resistance which boiled the obtained water-repellent film markedly and was 
axcellent, and it is a high degree of hardness and high adhesion, and has endurance, and the water-repellent 
engine performance which was excellent in the long run, for example, a contact angle, can maintain about 95 
degrees or more. 
:0049] 

^Example] Hereafter, an example explains this invention concretely. However, this invention is not limited to the 
starting example. 

0050] Preparation of example 1 hydrofuge liquid was performed by [ as being the following ]. As a raw material 
Df the water-repellent liquid presentation for forming a water-repellent coat, fluoro alkyI alkoxysilane [CF3(CF2) 
7CH2CH2Si (OCH3)3 (it abbreviates to "it is FAS" hereafter), and Toshiba Silicone;TSL8233]. The isopropyl 
ilcohol which is a diluent solvent [(it abbreviates to "i-PA" hereafter) the product made from; KISHIDA 
chemistry]. Using O.IN-nitric acid [the product made from KISHIDA chemistry] which is an acid catalyst, the 
>lending ratio of coal was made into FAS:i-PA:0.1 N-HNO 3= 1:25:0.3 (unit: g), it stirred at the room temperature 
'or about 2 hours, and the hydrolysis reaction was made to end. 

.0051] Subsequently, 5g [molecular-sieve 4A and the product made from KISHIDA chemistry] of permutite which 
s a dehydrating agent was added in the solution which made this hydrolysis reaction end, and 18-hour 
dehydration time amount) immersion and after completing dehydration, leaving it and carrying out a 
condensation polymerization reaction, it filtered using the filter paper (the ADVANTEC make, N0.7), separation 
emovat of the molecular-sieve 4A was carried out, and it considered as the water-repellent liquid for spreading. 
.0052] Then, production of a water-repellent base material was performed by [ as being the following ]. After 
poinding the front face of the float glass substrate of 200mmx300mmx3.5mm size using polish liquid and a brush 
)olisher and fully removing an abrasives, it was immersed for 1 minute into 35-degree C 0.1 -N sulfuric-acid 
vater solution. Then, after rinsing and drying with the commercial glass soaping machine, dropping 2ml [ per 
jiass substrate //sheet ] hydrofuge liquid under the environment which maintained temperature and humidity at 
RH 23 degrees C and 45% and a cheesecloth's (trade name BEMCOT's) extending enough all over glass, it was 
lir-dry about 5 minutes. Then, the glass substrate was thrown in in the muffle furnace, after performing heat 
reatment (it is hereafter called curing) in which the temperature of this glass substrate amounts to 1 40 degrees 
) in 5 minutes, the surplus water repellent which becomes cloudy and remains in drawing and a glass substrate 
ront face from the inside of a furnace had been wiped with the cheesecloth in which i-PA was included, and the 
ransparent water-repellent glass substrate was obtained, in addition, the above-mentioned polish liquid — 
/IIREKU (A+B) (product made from Mitsui Mining & Smelting industry):water =1:100 (% of the weight) — 
uspension was used. 

0053] Next, measurement of the degree of polymerization of water-repellent liquid, the water-repellent sex test 
►f a water-repellent base material, and a wear-resistant (traverse-proof) trial were performed by the following 
ipproach. 

Polymerization-degree measurement] 

Measuring method : gel par MYUSHON chromatography method (it abbreviates to "G PC" hereafter) 
Measuring equipment : high-speed-gel-permeation-chromatography equipment HLC-8020 (TOSOH make) 
Jolumn :TSKgelG4000 H-HR, G3000 H-HR, G What connected four columns (30cm each) of 2000 H-HR and 



G2000 H-HR (all are TOSOH make) with the serial (the temperature of a column is held at 40 degrees C) 
. Detector : differential refractometer (the temperature of a detector is held at 38 degrees C) 
Eluate : tetrahydrofuran (a flow rate is a part for II./) 

Injection rate of water-repellent liquid : The water-repellent liquid sample still for GPC measurement filtered the 
sample (water-repellent liquid) with the filter of 0.5 micrometers of SOmicro I apertures, after carrying out the 
trimethylsilylation of the FAS hydrolyzate and the condensation polymerization object in water-repellent liquid 
using the trimethylchlorosilane (CHS) (3 SiChTMCS) which is one of the TMS(trimethylsilyl)-ized agents about 
the FAS hydrolysis and the condensation polymerization in water-repellent liquid, in order to inactivate a silanol 
group, the reaction condition for trimethylsilylation — a 5g sample (water-repellent liquid) — receiving — 0.57g 
TMCS — in addition, Ih was agitated at the room temperature. From each peak in the obtained GPC chart, it 
checked that an FAS monomer (Monomer), a dimer (Dimer), a trimer (Trimer), and 4 - a pentamer existed in 
dehydration hydrofuge liquid, and each holding time has been identified 32.5, 30.8, 29.9, and 29.3 - 28.5 minutes. 
[0054] Moreover, it asked for the abundance ratio of each polymer by the ratio of a peak area. For example, it 
asked for the abundance ratio (eta) of the trimer to a dimer from eta=(peak area by trimer)/(peak area by the 
dimer). (However, it was assumed that the refractive indexes more than a monomer, a dimer, a trimer, and a 
tetramer etc. did not change) . 
[0055] 

[Water-repellent sex test] 

Measuring equipment : CA-X200 mold made from consonance interface science Measurement environment : 
[nside of atmospheric air (about 25 degrees C) 

i/Vater : Waterdrop of pure water (2microl) Evaluation : The above-mentioned waterdrop is dropped on a glass 
side, and they are this glass and water. Include angle which a drop makes (degree) (that is, it is called a contact 

angle) 

Measurement In addition, the contact angle before a trial is [ theta 0 (degree) and ] after each trial, theta 

[degree) shows a contact angle. 

:0056] 

.Abrasion resistance test] 

Testing machine : traverse type sliding testing machine (manufacture machine of our company) 

Sample size : Abbreviation 200mmx300mm Load to a friction cloth : It is 0.1kg/cm2 (JIS L 3102-1206) to a 

canvas cloth. 

Stroke : 1 00mm both-way sliding (the count of sliding is a count of a round trip) 

Sliding rate : A part for 30 round-trip/ Evaluation : Measurement of contact angle [ after 3500 counts of sliding ] 
:heta (degree). 

]0057] As shown in a result and Table 1 (the abrasion resistance of eta value (the abundance ratio of the trimer 
:o the FAS dimer in water-repellent liquid, peak area of the peak area/dimer of eta= trimer) acquired by the 
noisture content and GPC in the water-repellent liquid in each dehydration time amount and the obtained 
/vater-repellent glass is shown), eta value was 0.25, and the contact angle after a trial showed 95 degrees or 
nore, and abrasion resistance's (traverse-proof nature) was very good. In addition, as for (O mark), the contact 
angle after a trial indicates the thing of a good value to be 90 degrees - 95 degrees by the contact angle after a 
rial showing a thing with a very good value of 95 degrees or more, and. as for (O mark) of the column of the 
rORA-proof berth nature in Table 1, the contact angle after a trial shows a thing with a rejected value of less 
:han 90 degrees, as for (x mari^). In addition, the moisture content in water-repellent liquid was 660 ppm. 
!0058] Dehydration time amount is carried out in 6 hours as compared with example 2 example 1 . In addition, 
>ther conditions were the same as the example 1, and were performed. As shown in a result and Table 1, the 
/alue of eta was 0.17, and the contact angle after a trial showed 95 degrees or more, and abrasion resistance's 
traverse-proof nature) was very good. In addition, the moisture content in water-repellent liquid was 1 420 ppm. 
,0059] Dehydration time amount is carried out in 4 hours as compared with example 3 example 1. In addition, 
)ther conditions were the same as the example 1 . and were performed. As shown in a result and Table 1 , the 
/alue of eta was 0.1 1, and the contact angle after a trial showed 95 degrees or more, and abrasion resistance's 
traverse-proof nature) was very good. In addition, the moisture content in water-repellent liquid was 2210 ppm. 
.0060] Dehydration time amount is carried out in 2.5 hours as compared with example 4 example 1 . In addition, 
)ther conditions were the same as the example 1 , and were performed, a result — Table 1 — being shown — as 
— eta — the value was 0.08, the contact angle after a trial was 90 degrees - 95 degrees, and abrasion 
esistance (traverse-proof nature) was success. In addition, the moisture content in water-repellent liquid was 
!780 ppm. 

0061] Dehydration time amount is carried out in 0 hour as compared with example of comparison 1 example 1. 
n addition, other conditions were the same as the example 1, and were performed. As shown in a result and 
"able 1 , the value of eta was 0, the contact angle after a trial was less than 90 degrees, and abrasion resistance 
traverse-proof nature) was a rejection. In addition, the moisture content in water-repellent liquid was 9770 ppm. 



* [0062] Dehydration time amount is carried out in 0.75 hours as compared with example of comparison 2 example 
1. In addition, other conditions were the same as the example 1, and were performed. As shown in a result and 
Table 1 , the value of eta was 0.02, the contact angle after a trial was less than 90 degrees, and abrasion 
resistance (traverse-proof nature) was a rejection. In addition, the moisture content in water-repellent liquid was 
5240 ppm. 

[0063] Dehydration time amount is carried out in 1 .5 hours as compared with example of comparison 3 example 
1. In addition, other conditions were the same as the example 1, and were performed. As shown in a result and 
Table 1 , the value of eta was 0.05, the contact angle after a trial was less than 90 degrees, and abrasion 
resistance (traverse-proof nature) was a rejection. In addition, the moisture content in water-repellent liquid was 
3600 ppm. 

[0064] Moreover, the GPC chart which measured after trimethylsilylation the water-repellent liquid sampled to 
drawin g 1 by each dehydration time amount of the above-mentioned examples 1-4 and the examples 1-3 of a 
comparison is shown. As mentioned above, in the relation between dehydration time amount and abrasion 
resistance (traverse-proof nature), it turned out that the following inclination is shown. And when the thing 
which does not carry out dehydration processing, or dehydration time amount was as short as 1 .5h, most peaks 
of the FAS trimer reason for RT= 29.9 minutes (RT= holding time) or the polymer reason more than the FAS 
tetramer for RT= 28.5 - 29.3 minutes were not seen. On the other hand, the peak of a trimer reason of the 
dehydration time amount from which a contact angle becomes 90 degrees or more after a wear-resistant 
(traverse-proof nature) trial in a thing 2.5h or more began to appear, with the dehydration passage of time, the 
peak of a trimer increased and the peak of the 4th [ further ] high order polymer reason [ more than ] appeared. 
An FAS high order polymer needs to be formed and this shows that the conditions of at least eta (abundance 
ratio [ of the trimer to the FAS dimer in water-repellent liquid ], peak area of peak area/dimer of eta= trimer) 
>=0.06 are need especially about formation of a trimer, in order to satisfy abrasion resistance (traverse-proof 
nature) (a contact angle is 90 or more). 

[0065] As compared with example 5 example 1 , water-repellent liquid is kept for three days. Water-repellent 
glass was produced using the kept water-repellent liquid. In addition, other conditions were the same as the 
example 1 . and were performed. As shown in a result and Table 1 , the value of eta was 0.29, and the contact 
angle after a trial showed 95 degrees or more, and abrasion resistance's (traverse-proof nature) was very good. 
In addition, the moisture content in water-repellent liquid was 1250 ppm. 

[0066] As compared with example 6 example 1 , water-repellent liquid is kept for six days. In addition, other 
conditions were the same as the example 1 , and were performed, a result — Table 1 — being shown — as — 
eta — the value was 0.41, the contact angle was 90 degrees - 95 degrees, and the abrasion resistance after a 
trial (traverse-proof nature) was success. In addition, the moisture content in water-repellent liquid was 1570 
ppm. 

[0067] As compared with example of comparison 4 example 1 , water-repellent liquid is kept for nine days. In 
addition, other conditions were the same as the example 1, and were performed. As shown in a result and Table 
1 , the value of eta was 0.52, the contact angle was less than 90 degrees, and the abrasion resistance after a trial 
(traverse-proof nature) was a rejection. In addition, the moisture content in water-repellent liquid was 2360 ppm. 
Moreover, the GPC chart which measured after trimethylsilylation the water-repellent liquid which sampled the 
above-mentioned example 5 thru/or 6, and the example 4 of a comparison by each storage days to drawing 2 is 
shown. In addition, to drawing 2 , storage days also carried the example 1 collectively as an example which is 
zero day. 

[0068] As mentioned above, in the relation between storage days and abrasion resistance (traverse-proof 
nature), it turned out that the following inclination is shown. The peak of an FAS high order polymer reason 
increased gradually as a result and storage days increased. The moisture content in water-repellent liquid is also 
increasing, and this shows that the condensation polymerization reaction is progressing gradually with storage, 
and shows that after dehydrating-agent removal continues [ promotion of the condensation polymerization 
reaction by addition of a dehydrating agent ] in addition. On the other hand, as for abrasion resistance (traverse- 
proof nature), it turns out that there is suitable range, i.e., the need of controlling to 0.06<=eta<=0.5, to abrasion 
resistance (traverse-proof nature) by storage days being large above for nine days, and having deteriorated 
whenever [ FAS condensation polymerization ]. 

[0069] The class of solvent is changed into ethanol (EtOH) as compared with example 7 example 1. In addition, 
other conditions were the same as the example 1 , and were performed. As shown in a result and Table 1 , the 
value of eta was 0.18. and the contact angle after a trial showed 95 degrees or more, and abrasion resistance s 
(traverse-proof nature) was very good. 

[0070] The class of solvent is changed into a butanol (n-BuOH) as compared with example 8 example 1 . In 
addition, other conditions were the same as the example 1, and were performed. As shown in a result and Table 
1 , the value of eta was 0.26, and the contact angle after a trial showed 95 degrees or more, and abrasion 



'esistance's (traverse-proof nature) was very good. 

10071] The class of solvent is changed into an acetone as compared with example 9 example 1. In addition, other 
conditions were the same as the example 1, and were performed. As shown in a result and Table 1. the value of 
3ta was 0.30, and the contact angle after a trial showed 95 degrees or more, and abrasion resistance's 
[traverse-proof nature) was very good. 

[0072] The class of solvent is changed into a methanol (MeOH) as compared with example of comparison 5 
example 1 . In addition, other conditions were the same as the example 1 , and were performed. As shown in a 
-esult and Table 1 , the value of eta was 0.02. and abrasion resistance (traverse-proof nature) was a rejection. 
\bout the above example 7 thru/or 9. and the example 5 of a comparison, the chart which carried out after 
! trimethylsilylation ] GPC measurement of each water-repellent liquid is shown in drawing 3 . In addition, to 
Jrawing 3 , the example 1 which used the isopropyl alcohol (i-PA) of a solvent was also carried collectively. 
]0073] As mentioned above, in the relation between the class of solvent, and abrasion resistance (traverse-proof 
nature), it turned out that the following inclination is shown. When a result and a solvent were except a methanol, 
:he peak of the polymer reason more than the trimer around RT= 29.9 minutes or the tetramer for RT= 28.5 - 
29.3 minutes on a GPC chart was seen clearly, and the range of eta value was 0.06-0.5. On the other hand, when 
a solvent was used as a methanol, most peaks more than a trimer were not seen, but were eta= 0.02. Moreover, 
although the solvent of abrasion resistance (traverse-proof nature) was as good as 101-106 except the 
nethanol. in the case of the methanol, it fell greatly with 78-104. In order to secure high abrasion resistance 
[abrasion resistance) also from these, an FAS high order polymer needs to be formed and it turns out especially 
about formation of a trimer that there is the need of controlling to 0.06<=eta<=0.5. 

!0074] As compared with example 10 example 1, using heptadeca fluoro DESHIRUTORI isopropoxysilane (CF3 
:CF2)7GH2CH2Si3 (OC3H7): Toshiba Silicone XC95- A9715), the class of solvent is changed into ethanol (EtOH) 
and dehydration time amount is changed for the class of water repellent in 16 hours, respectively. In addition. 
Dther conditions were the same as the example 1 . and were performed. As shown in a result and Table 1 , the 
/alue of eta was 0.21, and the contact angle after a trial showed 95 degrees or more, and abrasion resistance's 
[traverse-proof nature) was very good. 

[0075] As compared with example 11 example 1, like an example 10. the class of solvent is changed into a 
Dutanol (n-BuOH). and dehydration time amount is further changed into heptadeca fluoro DESHIRUTORI 
sopropoxysilane for the class of water repellent in 1 6 hours, respectively. In addition, other conditions were the 
same as the example 1, and were performed. As shown in a result and Table 1, the value of eta was 0.38, and the 
contact angle after a trial showed 95 degrees or more, and abrasion resistance's (traverse-proof nature) was 
/ery good. 

!0076] As compared with example of comparison 6 example 1. like an example 8. the class of solvent is changed 
nto isopropyl alcohol (i-PA). and dehydration time amount is changed into heptadeca fluoro DESHIRUTORI 
sopropoxysilane for the class of water repellent in 1 6 hours, respectively. In addition, other conditions were the 
same as the example 1 , and were performed. As shown in a result and Table 1 , the value of eta was 0, and 
abrasion resistance (traverse-proof nature) was a rejection. In addition, the chart which carried out after 
[ trimethylsilylation ] GPC measurement of each water-repellent liquid of the above-mentioned example 10 
:hru/or 1 1, and the example 6 of a comparison is shown in drawing 4 . 

]0077] As mentioned above, in the relation between the class of the class/solvent of water repellent, and 
abrasion resistance (traverse-proof nature), it turned out that the following inclination is shown. When a result 
and a solvent used isopropyl alcohol (namely, alcohol as a solvent which has the same radical as the alkoxy 
^oup in the fluoro alkoxy group content silane compound used for water repellent), only the peak by the 
Tionomer for RT= 32.5 minutes was looked at by the GPC chart, and the peak of the polymer reason more than 
:he trimer for RT= 29.9 minutes or the tetramer for RT= 28.5 - 29.3 minutes was not looked at. the abundance 
-atio (eta) of a trimer [ as opposed to / on the other hand, when a solvent is made into ethanol or n-butanol, the 
Deak more than a trimer is seen, and / a dimer ] — respectively — eta= — it was 0.21 and 0.38. Moreover, 
although abrasion resistance (traverse-proof nature) is as large as 58-92 when a solvent is isopropyl alcohol, 
and it fell, when ethanol and n-butanol were used, abrasion resistance (traverse-proof nature) was as good as 
103-106, or 95-105. In order to secure high abrasion resistance (traverse-proof nature) also from these, an FAS 
nigh order polymer needs to be formed and it turns out especially about formation of a trimer that there is the 
leed of controlling to 0.06<=eta<=0.5. 

!0078] Furthermore, the result of having estimated the abundance ratio of each polymer more than the FAS 
■nonomer in the dehydration hydrofuge liquid prepared using i-PA (example 1) and an acetone (example 9) as a 
solvent, a dimer, a trimer, and a tetramer from each peak area of GPC measurement is shown in Table 2. The 
abundance more than the FAS monomer in the dehydration hydrofuge liquid for securing high abrasion resistance 
!traverse-proof nature) from this, a dimer, a trimer, and a tetramer was 60 % of the weight or more, 25 % of the 
weight or less, 1 2.5 % of the weight or less, and 5 % of the weight or less, respectively. 
:0079] 
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tffect of the Invention] As mentioned above, according to this invention, the extremely excellent abrasion 
'esistance (traverse-proof nature) is shown. Since stability and the water-repellent engine performance which 
vas certainly excellent are maintained under mass production, water-repellent base materials, such as glass with 
ligh endurance, are obtained efficiently simple, homogenization of quality is improved and an optical property is 
lot spoiled The object for construction can offer useful water-repellent liquid with high utility value widely 
employable as various kinds of goods, such as mirrors the aperture material for automobiles, the aperture 
naterial of a vessel or the aircraft, the object for bathrooms, for automobiles, etc., and industrial glass, from the 
irst. 



Translation done.] 



(19)H*«»llF/f (JP) <12) ^ 42t ^ (A) (ll)»l1=mH4iH»# 

#ili¥n -228942 

(43yjkfiB ?t£ll¥(19g9)8^24B 

(SDInta* ttiMSB^ P I 

C0 9K 3/18 102 C0 9K 3/18 1.0 2 

10 4 1. 0 4 

C0 3C 17/30 C0 3C 17/30 B 



^fii^ mm m^(Dm2 ol (±nm 





imPPlO-30788 


(71)fflBIA 


00000!^ 
















Vi«10£Fa998)2^13B 






2S33tt 








msi mm 






























ma m± 



































(54) mm(o^»} Sbm^i:rfmyiiVsmei<osm^m 



(57) 



200 




25 26 27 28 29 30 31 32 33 34 35 



(2) 



^ra^l 1-228942 



i!'^^r<i:t2«**s:i5j:lX3»^* 

1— 2 5aa%. Sfifilc^iO. 0 6~12. 5ai%T 

i:S:#S!i:-r-i.i«^ 17!)S2i5«iiOge*?eE. 
[fil*Ja4 ] W^M'^crim^mK 2a<+:. 3 

-r -sii^ 1 3 iB«oibK?Bt, 

(If ^3551 S6*?g4»coa-^#:coj^fi£S>J-^*^ 

6 0a«%JJLi:. 2»«o5«l~2 5a»%. 3*«c*s 

0. 0 6-12. 5mi%. 4»{*:m:*>'5ai%JjlT 

ituz^^ii?, yji^^}3T)\^^jum^:^mmmizm^it 
izim-B^m<omA(mm^:mm-i> zbizx*).mAi 

m^iz^J^^j:< b t 2»«ct>J:tf 3»f*:$:?^^$-tJ:T^S 

^ b t:mLb-t^mmm8sm<7>m^mL^<7mk:ff 
m. 

m^mio] ^wmb lx. m;mi<r>Tfua^i^s 
y >it-^^^<r)rjV'Zi i^mcomm^zn^-th r 
)vo-]v\:m<mm^m\^i>zb^mkb^hmw^8 

[ff^jsi 1 ] mm'^fiy:^xh'o. m^ni-vmrn 

mmi>zb^^b-^i,nimsTis.\omsfr>m^ 

[fs^^i 2] a««®*i7a-h^T'issis§tts;y7 



[000 1 1 

^ii>izii^<r>mtmm^j:b'm^<o^<o^^mm 

[00021 

^tm^tiX^X^^^. ztL^(0--Xiz^ttt:if> 

[0 003] -ecif, 2^aiffiA*wcaiiaL/v:#iS¥7 

-294106^ (nm^9-l 32433-t^$B)^ 

iz§Bmvx\>^^^it. :^yxmmtziesmixiismi!ii^ 
^^-omxmzmittfz^i.^it^mmxmmLti^m 
x'mm^j:wam^mm^mi:^-t^^-y^m^m^L^ 

m<7)Hmsif)mb!smit^mib. ^iyizmmmi:m±'r 
?>xoizLtih(r>x'h^. 

[0004] ifc. *aiSIA*WCitJliL/c«S¥8- 
13 15 9 5^ (WS^9-3 0 9746-^^) ^tC 

■r-si^K. ;<f7x»^<oag*>'9o~2oo-cmstcs> 

mmi:m&-t?>zbbL. mma. mssm.. msam 
^j:(>mzmA^izi^mzmit:m^m&i:m»t?> x o 

izLfctcoThh, 

[0005] ^fc. nm^3- 24753 i^^jmiz 

ii. m(.^:^yx<mik:fjmbLx. ^'yy.mL<^m 
^ismsi^m^^xmmm^^t5z^om9mimb. 

y -ymm^izmm L^'t: U n - :^i^|l7K»lSr Btr«US$ix 

wm^m^m^it^'^x^ffyy^m^izmmLmmi^o. i 
^'t^i^yy-j\^bKmLX!m&s^i:mmL. ijc 

[000 6] i;t. WraKSS- 1 22979^:^»^ 
mm 58-12908 2-§^^«fc:»4. ;«f 5X^ffi(?5|8 



(3) 



1-228942 



mmm^rr^j^-^-Tmi^L. i o oxmum^ 

t*". 1 2 0*CS)SV^«l 6 0*C. 2 0^i-ia^Ary>:/ 
[00071 

iftA^^KtcajffiLTv^s^a^? - 2 9 4 1 0 e^tcie 
[ 0 0 0 8 1 1 . *aiiiA*<J8itcaiia L.fc#ia^ s - 

13 1 5 9 5##(=iB«i<^)S87KttXf 

[0009] t-tCL. #m^3 - 2 4 7 5 3 imzsSM<r> 

<7)<^»i«^:S^ttfc:tt3E4J-Sf;£-CS S t cot «SV^ 

V^^,<^5■t-^>■i>. 

[00 10] t,tz. #^BS58-1 22 979-^^?ft^ 
#13165 8 - 12 9 0 8 2^'MMizMm<^:ffyxmM<r) 

m^mm^zw^^.^ixx^^hmnb^mizx m^mi> 
±iBt(Hi«i(;, m^^<r>mm^j:^^'mz\i.if^m& 

[0011] t-^i)*>, tig*H:XttlgSr|tiJ±$-ti:^n:J6 

^•c-*)0. y)v^^r)v^)vmis^i^yy-it-^^m\>z 
0, m^vfmiK^nhfixy.^^iifi'^fz. 

[00 12] 

[0013] -r=5ri?*>*?gBB«i. 7;^5^^r/^=^E•;^a^ 

^'>7yit^i:m)&^t •t^m^^mtmmizm 



[00141 =5:t>\ «-^tcti(tS 24#ctc*«-S 3« 

f*:iOSiJ^ (77 = 3»#:/2ii*c) *iO. 06-0. 5T' 

fi«s*«l — 2 5a»%. 3fi#:*^'0. 0 6—12. 5S 

[00151 i-^^, ^*JS4ic7)a^f*:*<. mSftc. 24 
3i«cfcJ:t^4«(4ctiLb&»^>^ro-CtJ:<. -e<OJ^ 

sm.mfieom&%y:xt. 2««s*si~2 5 
*a%, 3«fitc*^o. 06-12. smmx. Ammx 

[00161 iTt, St>m'P<Oyfl':tnT)V'^}U&i!^ 

z^^y-ft^m^^Mifi. 2m&%&Lh2oma%aT 

fi^^^i^yyit^i:^&^t-tmm^iw>i<.^m 
tiXxmm^LxmmLx^twmimtmmtzm^ 
■t^xmt. <iK\''^x-mm^izist.tihyfU:i-ciT/u^ 
fi&^w^mmtzm^itLWiiimm^m&'ti>mt 

[0017] ^ti. y )\^:i-urf\^^f]^mis-^i^yyit-^ 

Lfzmizm*.-$i-rh^<r>m^t^^mmt^ c: t i 

[00181 #S?8I^PJi: UT. mm<r>r)v-:i^ 
[00191 ^i^izitz. mn^m^mm-rtmiiya 

-hmX'mit^iih:^yX(7)h •yymtfciio-jUT'^ 
[00201 

«-r^«7i<jKJi, yfU^tiT/u=irfumt^^'>yy-it-^ 
^^wim?iimii'^^xmm^z-t^zbi>zx 

bifiX'^h. 

[0021] ±fE£0a5^«t LTJi. Sbk^Ji: tT^ 

rJTti'^H'J^.uyy^i^'^y^-^flMXSi 0 . -e^JXt-^ 
!fei:UT«, W;t.tfCF3CH2CH2S i (OR) 3 , 



(4) 



1-228942 



CF3 (CFz) 5CH2CH2S i (OR) 3 . CF 
3 (CF2) SCH2CH2S i R (OR) 2 , CF3 (C 
F2)7CH2CH2Si (OR)3 \ C F3 (CF2)7C 
H2CH2S i R (OR) 2. CF3CH2CH2S iC I3 
, CF3 (CF2)6CH2CH2SiC I3 , CF3 (C 
Fz) 5CH2CH2S i RC 1 2 ,CF3(CF2)7CH 
2CH2S i C I3. CF3 (CF2) 7CH2eH2S 1 RC 

i2^*-ffl<'^sii:*«aj*s. ±MHt^^izin-r 

5R«CH3. C2H5. C3H7Sr^-r. 
[0 0 2 2] ^m§mtLXii. -fyrneyl/T 
;l,3-;KtjlT, r i -PAj fcB&-r) <OfteK. ^^'y 

[ 0 0 2 3 ] ^ fc. mmt LT«50SH4*^?S«. 0 . 0 

1 »*i,<»io. iN~i3 Nm&(om&<om 

It f-Si (OCH.) 3 t JHiO -> 



[00241 ^ij. wm : mimm igtt*?§m«4. 
mam^Ti 5—40 0. 0 9~i. ooiiffl*«» 

1002 51 ( 1 ) Jn^^JSRJtS 

^/I'jrnr/i^^/u ( R f ) m^^'>^yit^m (itesis 
r;P3dfi^i^7:^-fl:^!fe<o0i) «<):^»c*-ri 3 ss 
mrFXTiibRjiiLxitmm^iztn^ii^m^tih. ^ 

*^S:#StC«4*«79 0^J-mK> »^t<«*«;l 2 04i-g 
v\ 

[00261 
[■ft 11 

R f-Si (OH) , 4 3MeOH 
)M« 



[ 0 0 2 7 1 ^rfe, ±f2RJEtcfcftSJn*iJ^J^<Oi^ 
-^R^SJi:, SS*S'JmK*^*<?2 0%VXTX'im(r>§^«OT 

[0028] ±^izx *)%hivrzy)i':^ur)i'^)vm^ 
^i^yyit^ (FAS) (Dia^^fm (,^&m ii. 
/fyxmm<^i^7y-ji^ ( - s i oh ) i:<j^<o j: d 



[0029] L*>t. 7;i^^or;P^;i^ ( R f ) m^)^ 
JS^-^Wit 5 0 . F A S |5|±<o^-^S:i£J4ii;^C 

1003 0) <i> ^yXb<7)Rf$i 

[003 11 

lit2] 



Kf-Si(OH), + HO-Si -» R1-Si-0-$i 

\ 



♦ n HiO (n=1~ 3) 



[00 3 21 (2)ffi«^K*E 
FAS |5|±<o^tc J: . 



rt f-Si (OH) 



[00351 
[00361 



y 7Ai£«i (D Rf s (o B 'fb 

[00331 • 2m.it 
[00341 

[^b3i 

R f R f 

I I 

-» HO-S I -0-S i-OH +HaO 

I I 

OH OH 
Z A» 

[-(1:41 



4 (OH) ,Si-R f 
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R < R f 
I I 

Hfl-Si-O-Si-OH +(OH),Si-Kf 
I i 
OH OH 

[00371 mcM'Pcr^^^Tii^&ii, M^^4 
0 0 0 PpmVXFimt L< . ^<7)7ii^m<7im^ii. M 

[00 381 ^tJ, WmtLXti. -^{fe 
[00391 »ti:LTt±. «Hfc:*Ka ( -OH ) ^ 

5 >y :^w<r>ttnx'hinmx'i:>m^^?> z t *>'ai*. * 

[00401 :>-C*S;ir7XSff LT 

mLxhmh^\^, 

[00411;? A>tc. wm?::^^^mm(omm±im 
^-rt^i. m^nm^^^m 5%rhoti 5 

[004 21 $/i>tc, ;<f^xK«^co^S«®{C'3V^T. 
^ 0 MT'* i. h >y rffitcffij^-r -S C: i: t < . |bI 

u\izx3-)vr^Ymx'mik^ixh:ff'yxt,z-:>\^xi.. m 

[00431 fig*?KSrM^B-r l.;<^vxaigco^BS:i^a^ 

mmifmv. mmti>:ibizx*)mmimti>b. » 

[00441 /r7X^<0^tBB5J®c7)Jt«>cOSfmfta 



R f R f R f 
i I I 
-* HO-Si-O-S.i-O-Si OH +H,0 
I I I 
OH OH OH 

3 a<* 

ttt\m^j:}£<mmm\.zx. ^'t^^w<r>mik^(r> 

[00451 <5^V^T\ Kgf®«^ Lfv:;<r7XffiSr. 

a?8E<oias*<5r~7 ormr, xpii^si o#~i o 

[00461 =S:t3B!3!aa{i. KjSM+t^iSSLTfif d 

[00471 ^fz^t^iz. ^^xmsL^cmnsmtv 
"f^^/y^y^m. xy\^-m. ^j^^-xa-hm. yv 

3 5 orOT-c 1 ^:JbM6 o4i-ia<osiaaf: ^ * r u > 

[00481 

L. m&^^^-m. 'yts:< t h 2»f^stJj:t/3«»5r 

xm^mmtztmLmmi^-t&^ibizj:*). 
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[0049] 

fit, *f6BgiitgsilSfiWK:|iRS§*iSt<^-C{i^r 

v\ 

[00 50] HSfe^iJl 

df/^r;^3^vi^^y CCF3 (cFj) 7CH2CH2S 

i (OCH3)3 (JJIT, rpASj i;B&-r) . 

TSL8233D f:, ««?aF«-C*>S-f VT 
oe;l^T;WrJ-;U C (KIT, r i -PAj tnS^) ; ^ 

-fb^D SrfflVK -e<7)ia-^ilJ-^$:FAS : i -FA : 
0. 1N-HN0 3=1 : 25 : 0. 3 gf ) 4: 

L. Sia-e*«;2^SJaffLJP*^SiE$r*l^$-tf-yt:. 

[00511 }!k\^x\ mm<.^fmm^tm^'ttc:m& 

A. dfS^r-fb^D &5 gaSSDL, 1 S^ra 

IS. WW. (TV^^yr- yi'm. NO. 7) Srfflt^-criS 



Udf. J. 5 - - r 4 A LTM?Bffla*?BE 
i: tit. 

[ 0 0 5 2 ] ^v^T. m^itmt(oimtmT<oxoiz 

tTffofc. 2 0 0iiimX3 0 0iiimX3. 5iiim1^-<XC07 

-i:m\'^xmmL. +^iz^mii:mivtzm. 3 5-c 

S-23X:, 4 5%RHfc:«r>-tiS^-C. >!f'7^mil 

K;<f7X^«O^JK3!j5 5^)-0-C'l 4 0'C{3^S i 

^m^wm^ i -PAS-&s*fc*fffiT«§±{fT® 

^^-^^(A+B) (E.^^^J^) :*=1 : 100 
[0053] 5g*JRc7)a-^gc7)S!l^t/Sg*tt» 



jstt-fk-r s ■fziibizmAm^<^ fas ojD*^i-»t3 i t^^ 

M;;>{^;U^'oni^5>' ( (CH3>3SiCl : TMC 

s) $-fflv^T. m7m'i'(7^F Ascotn^^fmtixx/m 

5gcoa« (86*?R) 0.5 7g<OT 

SCOmSffc (Mo nome r ) , IM-Uf (Dime 



^^;P>\--5jt.-i'3y^'c7-rh:J^77-f-& (JUT, TG 
PC J tB&-r) 

^a[GPC5ISHLC-802 0 (^V-IS) 
TSKge 1 G4 00 0H-HR. G3 0 0 0H-HR. G 
20 00H-HRfcJ:tfG200 0H-HR mtlhMV- 
m) <04o«0;<r^A (#3 0 cm) ^115«tc35lv^/i'<,c0 
(;??7Ai7)jaK«, 4 0'Cfcfiy^) 

(«!aiS<oiaK<i. 3 8'ctc«i#) 

50^t 1 

r). 3»f!|c (Tr imer) tJj:t^4~5«fiWftfiPr£ 

•r^:LbimmL. ^ix^tico^^nmsi:. 32.5, 

30.8. 2 9.9iJj:0f2 9.3~2 8.54i-i:|5|^S 

it, 

[0 0 54] iJt, ^ixmcOfi-g-#:cO#ttlt<±. t- 

^ffi«<7)it{cJ: 0**6^. mtii. 2m.mzm-?>3m. 

#<OWt (77) (4. 77= (3»mcJ:l.t-^'ta«) 
/ (2JI*tcJ:St^-^'iBS) *»^.^«>fc. (mu, # 
»f*:. 2Mf^. SAW. 4«fism±^ri:'<0g*f^{4SHfc 

[0055 J 



CA-X200M 
:k^'p (*«;2 5'C) 
tt* (2/i 1 ) <^*}B 
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[00561 



[00 57] ^1 («-li(t*^S(::t3(t-&^?R't' 

9 5* JiLh?:^Laia6-C^»-C'*>-?/c. ^fc. 

m<9 5' mi<Dmi!bxm}^m<oi>co^7fkL. (o 

EP) (iSei»^c7)g?|!fcft*59 0' -9 5- fc^ff^ffiiOt 
L . ( X Ep ) «ia®M^i7)«jSfe«*>* 9 0 • *SI(55?f: 

OpprnTS^-^Tt. 
[00 58]||Sfe^2 

jss, *i{c*-r<i;5tc77cr)ffl{io. 1 7X'$>'o. mm 

{il4 2 0ppmT-<b-5yt. 
[00 5 9]|ISg«^3 

ffitt (Wh^VN'-Xtt) SSi«*<Ogfftltft3&*9 5 ♦ Ja 

«2 2 1 OppmT-fco/^. 
[00601 SIJ£CT4 

mmikimLx. fmmmi2. 5i^stcu^fc<o 

fz, mm. mit,z^-txdiz7?<7)m.iio. os-c-abo. 

iStSfffitt (iBh9>'N'-:^tt) (4Mii«<0Sttft*«9 0* 
~9 5- T'J>'5-&*ST$)of.:. gfokfflitfOTk^i-i 
{i2 7 8 0 pprnXh-yfc. 
[006 11 Jtig^l 

^fi»lli:lfc!fStT. ii*i^ia^0i^St:L;t<><J9-e& 



$!;2 0 0mmX3 0 0min 

^•■vy.'^xmzO . Ikg/cmMJIS L 

3102-1206) 

1 OOmmcOffiSJiill (JgS)ig|S{iaig<OiaiS) 

3 0ffiffi/3i- 

SI6I11IS3 5 0 0 HJSOS^^I^ ( • ) 

mnz^xdtz7?(f>miox$>*). mmm 
mh «^ciif^<oswtft*<9 0 • *jfcS) 

PPmXfyyti, 
[ 0 0 6 2 J imm2 

msmibimtx, mi^^^o. 7 5m^izLtii> 

^l(c^-rJ:a(c:»7<?5fi(40. 0 2-CS> 

0- ^mx'hOT-'^tsxh'^fz, ^ij. sfck^s+io^^j- 

JI«5 24 0ppmT«>-?Jt. 
[0 06 31 ib«S^3 

^c. Sltc^-Tiafc^iOfflJiO. 0 5X'h*). 
mmmit J4iSlif^c7)g^M:ft*-'9 0- 

3 60 0ppmT<fir>;t. 

[00641 ^/^,01 t±ieiliSfl^J 1 ~4 2Slt/^Jt«i^J 

1 ~ 3 <o#]^^srif>'r y yy Lfzm^miTM s 

S^$itTV^SC:t*qajo/c. mm. ffibkSJML^v^t, 
iO, &SV^<4ibK^*^l . 5hi:ffiV^%&«. RT= 
29.9^ {RT=fmmm c0FASO3fi#5BEg^ 
RT= 2 8.5 — 29. 3^<7)F A Sc7)4fi#:iJLh<:0;Ky 

tt mh^j<-xm wmizmnmifi9 0' i^xht^ 

-^tmtlthif). l8i7k^Si^^i:i:t{C3«*jJiOt:- 

i^timaC. $'c>tc4»:KLh<^^<Jdi^#gHi0if-:J' 

^MJE-rS (^ftfcft*-'9 0J.Xh) ^*^IC{4, FAScOiS 
Xii. 'J^ii:<ti>?? (f8*ffi*<^FAS<02fi*fc:m- 
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[00 6 5] Ili6^5 

^l{c^-rj:a{=»7«0ffi{i0. 2 iSJi^ 

til 2 5 0ppm-CJ)o7t. 
100 6 61 IIJfi0!l6 

wmmm. mhv^^-xm ii.w&Aifi9o^ ~9 

570ppmT-fto/e. 

[00671 \mmA 

item, *l{:S^-rJ:ptc»7cr)ffl{i0. 5 2TS)'3. 
ikfm^^&. ««M«*«9 0- 

Xh*)^m^h^fz. ^ris, fE*IK+«7k4i-««2 3 

6 0ppmT'fc^it. t/^, m2\,z±sdmm3-p3^e 

TMS-fbftai^LJtGPC^^-hSr^-^-. ^rfc. 02 
fctiS-^BISA^O B<O0iJi: LT. mm 1 tflH*-T*5a 

(oo68i.m±. ^'^Bm.mmm. (Wh^vN-x 
^^(r>mdf. mm^^ij^j:i5m\^x\>^h:iti: 

Hit*«9BSaJiT':*:#<^'fliLTtJ0. FAS<7)«ia 

^mmmwsL (sHh^^N'-xtt) tcjtLTt±®fl)^K 
H, -r^i)*), 0. oe^v^o. 5izmmth!&m(^ 

[00 6 91 ||J6«?!I7 

mmibimtx. (Eto 
mmi kmtxn-ofz, *i(c^-rj:a{3 77C7)jg 

[00701 mma 

mmmibimLx. mmco^iy^fy-fu (n-B 



77<o<i« 0 . 2 6 T-fe 0 . mm^^ mh ^vs'-xtt) 

[00711 S|]te0!l9 
95' &±i:7^LmbXmfTS>'yt:, 

1007 2] imms 

mmmibimLx. ^jso^^^^'y-yp (Meo 
H) fc^LfetoT*^. ^mico^mt. m 
tmibrntx-n-^-f^. mm. ^nz7rrtJ:oiZ7j(r>m 
no. 02X'h*). mmmii (mh^^^-x\t) 
tSTfcofc. iiLt<^mm7jbm9s.r/imm5iz':>\.^ 
X. m3tz^it^ii<r>wm^TMS{mGPcm^L 

T^ua-jl^ ( i - PA) S-fflv^/::Slififi?!ll i>mitxmt 
[00731 JJLh. ^l^«<o®iti!H^«1t ( 

hfc{4. RT=2 9.9^i-W1S<03Jlf*c^RT=2 8.5 
— 2 9. 3^i-<^4*#:KJLhi0a^«seHOf-^*<BBlK 

l,ZM.^il. vmno. 0 6—0. 5<0®fflTS>-?7t. — 

mmi:;<i!^ y-fUbLtib^tziiam.mjLtco}::- 
iii^^y-juimx-ii. msma mh^y^-xa) a 

1 0 1~1 0 6i:^»-Cft-5!t3!)«. ^^y-zUcoi^Ji 

a«e ( mmmit ) sr m-^s W4 .fas <7)mi9: 

m.^f^cr)mW}^'^X'$> 0 , !^{; 3*f*:OJg^{COV^-C 

0. o6^»7^o. 5tcww-rsief®«ofcSik*« 

[0074ll^«?!ll 0 

a'ri^Jl-hV^VTun^^zyiyy^ (CF3(CF2)7C 

H2CH2S i (oc3H7)3 : m^v-u^-vsixcgs- 

A97 1 5 ) SrfflVK (EtO 
H) iz. IBbki^HS-i 6i^lC'e*t-?n^UA:t<r)-c 

/c. mm. muz^-tJioizviomiio. 2 i-c&o. 

[0 07 51 HSfeplJl 1 

mm ibitMtLx. §bm(r>mmi:mm lob^m 

(,zmi^<Dmm^yiS' y->i^ (n-BuOH) tc:. $^>tc 
m^mm^ 1 6 mmiz -tix^ix-^m Ltzh <nx^ h . ^ 
tj. f<Dm<m?¥ii. mmmi brnt-cff-^ti. mm. 
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[0076] itl2fiai6 

J§iSE<oa3i^'f Vrnt;PryPrj-;P ( i - PA) 
« 1 iZT^rX olzn comii 0 Tfc 0 . W^tt 

[00771 ijLJb. §s^m(^M/mmc^^tmm% 

-MC{±. RT=3 2. 5^3•^0#M^*:tJ:^t^-^'L*- 
^^><^-r. RT=2 9.9:a-c03i«c^RT=2 8. 5~ 
2 9. 3^<^4i«cja±<^«-^^Hoe-j?Ji^^>iX 



yUi: L^i: #(c:{±34«£JJiLhcOt-:5'*«^4>ix. 2i«c 
izm-hSAi^fffy^ttln) it. ^ix^ti. v = 0. 
2 1 fcit^f 0. 3 ST-Sboit, tJt. yrotf 

{i5 8~9 2i::*:#<ffiTt^*«. x^y-/K>n-y 

tt) «±1 0 3~1 0 6. ^Jt«. 9 5~1 OSt^jlf-r 
?>-o!t. c:ii^>*>^t>. ^v«)S«tt (Wh^A-x 

'^T'*"). !^^c3»^^c<7)?g«^^ov^T{i, 0. 0 6^ 

[0078J ^hiz. mtenbLx i-pa (i^^ni ) 

tr-bhy (mmm9) t:m\.^x^Lfzmcwm^ 

<7)FAS<7)#i#:. 24#:, 3»^i|ct>i:tX44flcJ.Xh<0. 

^m^m^^mti g p ca!i^o#e-i? ®s*-/i>^« 

fc-3;t«S*S-^2K:5^-t. CiitiO. lgv«SKffitt (iB 
h^v-N'-Xtt) $-5i«fe-t-S.7ta6<7)B^II*^4'OFAS 

^ti^ii. 6omM%a±. 2 5a«%mT. 12. 5 

[0079] 
[^1] 
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i - P A 
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[00811 

@y>Tfl&hJtB]^^ (fWh^>'N'-Xtt) Sr^L, Milt 



[HI 1 ^g-Bbk^raiciJftSffcK^gOGPC^A—h 
[ II 2 1 «.fijl'SBSS:{ct>»tS^?ScoG P C h 
[03 1 #a^ii-CiSi{L:t^?0t<OGPC^-v- h 
(1) 

[041 «-sig«-cpii LfzmmjnG pc^^-y- 

(2) 
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